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Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 16-31, 33-52 and 59-60 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The claim(s) 
contains subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. The limitation that the 
splats have an average diameter of "greater than about 0.1 micrometer" is not described 
in the specification and is considered new matter which should be removed from the 
claims. 



Claim Rejections - 35 USC § 102/103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claims 16-23, 26-31, 33-40 and 43-52 rejected under 35 U.S.C. 102(b) as 
anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Padture et 
al. (Acta Mater. 49 (2001) 2251-2257 - article "Towards Durable Thermal Barrier 
Coatings with Novel Microstructures Deposited by Solution Precusor Plasma Spray) 
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With respect to claims 16-18 Padture discloses a thermal sprayed coating 
comprising containing novel microstructures (abstract). Padture further teaches that 
one such microstructure that is produced is a relatively large polycrystalline particle 
(~600nm) which contains grains of sizes 50-100 nm (p. 2255, Discussion - last 
paragraph). As such Padture would meet the claim limitation wherein the polycrystalline 
particle is a splat which has a size within the claimed range. In the alternative, it would 
have been obvious. 

With respect to claims 19-21 and 29 Padture discloses that the coating is porous 
and may have a porosity of 16.4% (p. 2253, Results) and since the structure is a 
microstructure, the pores are considered less than micrometer sized. 

With respect to claims 22-23 and 39-40, although Padture does not explicitly 
recite the coating have at least one interpass boundary, it teaches that the sprayed 
coating may conventionally be used as a Thermal Barrier Coating which is typically 
applied to a alumina surface of a bond coat (p. 2255 - Discussion). It is the position of 
the Examiner that the alumina coating would meet the limitation of being an interpass 
boundary. Regarding the thickness as recited in claims 23 and 40, although Padture is 
silent to the thickness, the alumina formed layer would be relatively thin. Absent a 
teaching of the criticality of showing of unexpected results, the claimed thickness would 
not provide a patentable distinction over the prior art. 

With respect to claims 26-27 and 47, Padture teaches the coating have at least 
one vertical crack (p. 2255 - Discussion and Figure 2(a)). Regarding claims 27 and 47, 
the cracks appear to have lengths equal to the thickness of the coating (Figure 2(a)). 
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With respect to claims 28, 30 and 48, Padture teaches the coating thickness may 
be 250 micrometers and the crack spacing is between 100-300 micrometers which 
meets the claim limitations (p. 2252 - Processing and p. 2254 - Results and Figure 
2(a)). 

With respect to claims 31, 33-36, the coating of Padture is a thermal barrier 
comprising a yttria stabilized zirconium oxide comprising 7 percent by weight of yttria (p. 
2252 - Processing). 

With respect to claims 37-38, 43-45, 49-52, as previously set forth above, 
Padture teaches a thermal barrier coating having splats within the claimed size range, 
thickness of 250 micrometers, vertical cracks and porosity of 16.4%. 

With respect to claim 46, the porosity in the coating of Padture would be three 
dimensional. 

Claims 59-60 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Padture et al. (Acta Mater. 49 (2001) 2251-2257 - article "Towards Durable Thermal 
Barrier Coatings with Novel Microstructures Deposited by Solution Precusor Plasma 
Spray) as applied to claims 16-23, 26-31, 33-40 and 43-52 above, further in view of 
Chow et al. (US 2002/0031658). 

Padture teaches what is set forth above but it is silent to forming a coating having 
the claimed splat structures wherein the porosity is 10% or less. Chow discloses a 
method thermal spray coating employed fine droplets which form aggregate splat 
microstructures having a dimensions smaller than those using powder feedstock (par. 
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[0024]). Chow further teaches that the coatings may be subjected to post deposition 
techniques which allow for tailoring and adjustment of the coating properties including 
the porosity (par. [0039]). It would have been within the purview of one of ordinary skill 
in the art to have recognized that the porosity of the coating of Padture could be 
adjusted from 16.4% to other porosity values in order to tailor the material to be suited 
for the application in which it will be used. Absent a teaching of the criticality or showing 
of unexpected results when the porosity of the claimed coating is 10% or less, it would 
not provide a patentable distinction over the prior art of Padture as modified by Chow. 

Allowable Subject Matter 

Claim 63 is allowed. 

Claims 24-25 and 41-42 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Response to Arguments 

Applicant's arguments filed 2-15-07 have been fully considered but they are not 
persuasive. 

First Claim Rejection 

Applicant argues that Padture fails to teach or suggest the claimed splat size 
since Padture discloses that the most important feature of the formed coating is the 
absence of horizontal splats. Applicant further argues that based on the Declaration of 
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Dr. Maurice Gell, the "rounded" aggregate shown in Figure 4(a) would not meet the 
limitation of being a splat having the claimed dimensions. Dr. Gell further states that the 
material shown Figure 4(a) was obtained by crushing an SPPS-deposited TBC and 
placing the resulting particles on a fine mesh grid and then placed in a TEM. The TEM 
shows a random polycrystalline grain structure in the aggregate of Padture whereas the 
splats formed in the present process appear as a columnar-grain structure which results 
from the nucleation of many grains at the interface between newly arriving molten splat 
and the previously deposited and solidified splats. 

This argument is not commensurate in scope with the claims as they contain no 
limitations drawn to a columnar-grain structure or that the structure results from the 
nucleation of many grains at the interface between newly arriving molten splat and the 
previously deposited and solidified splats. The specification also does not appear to 
contain teachings of forming columnar-grain structures. 

Regarding Dr. Gell's assertion that the "rounded" aggregate show in Figure 4(a) 
would not meet the limitation of being a splat having the claimed dimensions, the 
argument is not persuasive. The polycrystalline particle having a size of ~600nm would 
have the claimed dimensions and would meet the limitation of being a splat such as is 
defined in the specification. 

Regarding the statement that the material show in Figure 4(a) was obtained by 
crushing an SPPS-deposited TBC and placing the resulting particles on a fine mesh 
grid, the teaching on p. 2255 in the last paragraph of column 2 that relatively large 
polycrystalline particles are formed from the SPPS deposition method. Regardless of 



Application/Control Number: 10/755,856 Page 7 

Art Unit: 1775 

what method was used to depict and/or measure the particle size, it would not change 
that particles of the claimed size are formed in the coating. 

Regarding the teaching in Padture that an important feature of the coating is the 
'absence of horizontal splats', the present invention is silent to the splats being 
horizontal. Furthermore, the only disclosure of horizontal splats in the specification is in 
figure 2B which is described as structure formed by conventional thermal spraying. The 
structures shown in Figures 2C, 3 and 4 of solution plasma spray-deposited coatings do 
not appear to exhibit horizontal splats. As such, Applicant's noting of Padture teaching 
the absence of horizontal splats does is not persuasive in overcoming the rejection to 
the claims. 

Second Claim Rejection 

Applicant argues that Chow teaches that the splat sizes disclosed are either 
greater than 2 microns such as formed by conventional thermal spraying processes or 
less than about 0.1 micron such as formed by Chow. As such, Applicant argues that 
Chow teaches particle sizes outside of the claimed range. However, as was set forth 
above, Padture teaches forming splat particles having sizes within the claimed range. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason L. Savage whose telephone number is 571-272- 
1542. The examiner can normally be reached on M-F 6:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer McNeil can be reached on 571-272-1540. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Jason Savage 



4-12-07 



JENNIFER MCNEIL 

SUPERVISORY PATENT EXAMINER 



